Geological and Natural History Report of Carroll County by Thompson, Maurice
GEOLOGICAL AND NATURAL HISTORY REPORT OF 
CARROLL COUNTY. 
BY MAUIllCE THOMPSON. 
I. 
HISTORICAL SKETCH. 
Carroll County was named in honor of Charles Carroll, of Carrollton, 
who at the time 00 the organization was the only living representative of 
those who signed the immortal Declaration of American Independence. 
The legislative act which gave validity to the organization 'of this 
county was pa~sed by the General A~embly of Indiana on January 7, 
1828. The first circuit court was held in the private home of Daniel 
Boone, and the first civil election took place on the 4th of August, 1828. 
In 1838 the first court house was completed. 
The earliest sale of the public lands in Carroll County took place on 
the 24th of December, 1824. At that time the land office WitS at Craw­
fordsville, and there were but few white inhabitants in the county, which 
had been first entered by a permanent settler, Henry Robinson, in March, 
1778. 
From these brief notes it will be seen that Carroll County has existed 
but sixty-three years. The ~rst regular entry of public Jand by a citizen 
was made by Ephraim Uhamberlaine on the 17th of February, 1824, ten 
months prior to the first public sale of government lands. 
Although the span of time is so brief between the days when wild 
beasts and wilder human savages held full possession of the area under 
present discussion, the progress of Carroll County has placed it fully 
abreast of any part of the West in all that makes a peopJe prosperous 
and a region of country beautiful and productive. 
Agriculture has reached a high state of perfection in this county. As 
far back as 1852 an Agricultural Fair was instituted; since which time 
there has been an annual exhibition of. the products of the soil and of 
the quality of live stock reared in the county. . . 
Delphi, which up to May 24, 1824, was called Carrollton, is the chief 
town, as well as the seat of justice, of Carroll County. It is a beautifal 
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little city built on a picturesque hill, overlooking the valley of the 
Wabash. General Milroy had the honor of christening it with its pres­
ent name. 
The history of Delphi has been one of prosperity, health and happi­
ness. While many other towns of Indiana have outstripped her in the 
race for population, commerce and wealth, not one has shown a healthier 
development of all the elements that go to makeup a sound and safe 
civilization. Schools, churches, homes-in these Delphi is beautiful, and 
her people have shown a large intelligence and a solid integrity in devel­
oping their soeial, commercial and manufacturing interests. The public 
buildings are substantial and handsome, and many beautiful residences 
and grounds attest the cultured taste of the people. 
It is always safe to judge a county by its county seat, and measured by 
this test, Carroll County is now entering upon a new era of great pros­
perity. Delphi shows every sign of renewed life. At the time when the 
final notes for this report were taken the contractors were at work putting 
in an excellent system of water works. The supply is to be piped to the 
city from a magnificent spring of cold, pure water, situated on the farm 
of George Snyder, three miles northeast of the city, and will be dis­
tributed by means of stand-pipe and direct pressure. By the time that 
this report is printed the completion of these works will have made Del­
phi one of the.most beautiful and healthy cities in the State. 
II. 
TOPOGRAPHICAL FEATURES. 
The Wabash River cuts through Carroll County in a direction some­
what southwesterly from where it enters the northern limit, leaving a 
roughly triangular area to the northwestward. The main portion of tlHl 
county lies south and east of the river and is watered by a number of 
streams that flow from east to west, dividing this area into shallow valleys 
that afford excellent bases for a system of agricultural drainage. 
Although in a general way level, and in some places flat, the surface 
of the country is sufficiently rolling to admit of the most improved 
methods of cultivation. 
North of the Wabash River in Tippecanoe Township.is considerable 
tract of prairie land surrounded by lands that resemble "barrens," but 
which are by no means barren in fact. This is a magnificent agricultural 
region producing enormous crops of cereals an.d pasture grasses. 
The "bottoms" of the ·Wabash are the richest of alluvial soils, and 
since the general drainage of the country has been effected and the old 
scourge of malaria has almost wholly disappeared, the cultivation of 
these famous" flats" has been prosecuted in accordance with the most 
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approved system of farming. Viewed from the highlands the broad fields 
of corn and wheat grown in the valley are well ,worth a long journey to 
see. 
There are no high or abrupt hills or ridges in this county; but often 
enough the bluffs of the ,Wabash and of the smaller streams are quite 
steep, almost perpendicular, showing fine secti~ns of the drift formation. 
In many places the deposits of bowlders are strikingly suggestive of the 
great forces that transported the upper rocks-that is the drift clays and 
gravels-to their. present situation over the stratified limestones and 
shales that are in most places so deeply covered by them. 
Rock Creek and Little Rock Creek run partly across Carroll County 
and empty into the Wabash River. South of these Deer Creek passes in 
a general course westward across the county and falls into the Wabash 
near the south side of Delphi. Still south of this the middle fork of 
Wildcat Creek and Wildcat Creek proper follow a practically parallel 
direction, and so the whole. surface of the county is cut into divisions 
bounded by the shallow valleys of these streams. 
As has been already remarked, the location of these valleys afford bases 
for a system of agricultural drainage which has acted like magic in re­
claiming large areas of wet land which are now amazingly fertile. 
Many of the smaller streams tributary to those .already mentioned have 
been straightened aud deepened so as to increase their fall, thus turning 
them into main ditches upon which numer,?us systems of tile sub-soil 
drains are based. Indeed the middle fork of Wildcat is itself scarcely 
more than a ditch, as it now exists, into which the thrifty farmers have 
cut their minor drains, and thus at comparatively small expense made 
their estates doubly productive and valuable. 
Paint Creek is another considerable stream that has been deepened and 
straightened for this purpose, and the number of long and well con­
structed canals in the county is surprisingly great. A few of the most 
important of these works may be mentioned here to give some idea of 
the thrift and progressi ve energy of the Carroll County farmers. 
Sugar Creek ditch, running east and west, in its general course, reaches 
two-thirds of the way across the county. It is a most thoroughly well 
constructed work and drairls a large and exceedingly beautiful farming 
region. It is safe to say that although this ditch_cost a large amount it 
now drains lands whose average increase of productiveness repays annually 
the total expense of the construction. 
The Patton ditch runs'southward into the Wabash'River. The Cal· 
houn ditch and the McKinney ditch are valuable pieces of work. The 
Cullum ditch runs into the Wabash and drains a considerable area of 
fine land. 
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The straightening and deepen.ing of the middle fork of Wildcat was a 
skillful and paying piece of engineering by which a large, impassable 
swamp, known as Maple Swamp, was drained and reclaimed. 
Speaking broadly, Carroll County is a plain whose surfuce has been 
eroded, by the action of wind and water, into valleys and dells of varying 
sizes and forms, separated by areas of the unchanged original drift mass 
deposited at the close of the glacial age. Under the head of Geology 
will be found some interesting studies of the sections shown by stream ero­
sions of the clays, sands and gravels of this glacial deposit, as, also, some 
notes on the bowlders of granite, and other old rocks, scattered over the 
county. 
Of Indian mounds proper there are none, at least none that I could 
find; but there are some reputed mounds, one of which is locally quite 
famous. This is, however, nothing more or less than a huge cone of 
drift material which has been rounded and truncated by wind and rain. 
It stands in section. 13, township 26 north, range 3 west, in the civil town­
ship of Jefferson. The country around it is a thinly wooded prairie 
"barren," though the soil is very good. Some smaller formations of the 
same sort are found in different parts of the county. 
In the northern townships there are large areas of bo\dder deposits, 
maJlY huge blocks, interspersed with smaller ones, lying scattered over 
the surface. One notable bowlder lies in the bed of a ravine near the 
northeast corner of Conner's :Reserve. It is a gray granite fragment, and 
would weigh many tons. ·Wherever the higher areas have been eroded 
to any considerable extent ,by the action of gentle currents of water the 
bowlders are exposed, and in many places they are to be seen protruding 
from the clay bluffs of the stream •. 
The surface conformation of Carroll County has been produced almost 
wholly by the influence of the Wabash River which, in controlling the 
drainage of the higher areas, has .shaped the lesser valleys. The great 
ice flow grooved out the valley of the ·Wabash, and receding, left it filled, 
in a large degree, with drift clays. When the water from the melting 
glacier began to run in this valley it soon furrowed a channel for itself, 
and immediately the surface drainage of the country on either side of the 
newly formed stream began to cut its tributary grooves, which, in turn, 
received their feeders, and so the whole present system of apparent hills 
and hollows is but a modification of the original drift plain whose general 
surface is marked to-day by the high plateaus between the eroded valleys_ 
Almost every drop of water that flqws from· the sudace of the county 
thus finds its way into the Wabash River, and, consequently, the config­
uration of the land must be constantly referred to that stream as its base 
of development. 
What are locally known as the "breaks" of the creeks and river are 
nothing more than the deepening of the drainage valleys into more or 
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leBS precipitous ravines, whose bold bluffs show every variety of the 
bowlder drift claY8. These breaks are interesting to both geologist and 
botanist; for not only are the natural sections of the soils and clays 
thoroughly exposed, but here in the ragged and. uncultivated ravines still 
linger the wild plants which afford a key to the botanical history of the 
county. 
As a rule the wet and swampy lands of Carroll Oounty marked the 
highest areas of the land's surface, consequently their drainage has been 
easily accomplished. Many of these over-wet tracts were. originally 
heavily set with for~sts of burr oak, and of course the soil when ditched 
is remarkably productive. A peculiar feature of all these semi-swamp 
regions is the abrupt changes in the character of the soil. Through 'the 
'areas of the black muck-like deposit run low ridges of whitish clay, 
elevated often not more than from six inches to eighteen inches. The 
muck is the natural Roil for burr oak, ash and certain species of maple, 
while the clay is chosen by beech and white oak. 
III. 
CHARACTERISTICS OF SOILS. 
As might be expected, the soil of Oarroll Oounty is diversified. Many 
factors have entered into the work of preparing it for the various needs 
of agriculture, and it now presents to the observant eye a problem more 
interesting than any ever written in a book. 
Most of the surface of Carroll County is, as has been already described, 
covered with a great drift deposit of from ten feet to two or more hundred 
feet in depth.' Upon this mass of clay, gravel and sand the various soils 
have been formed, save those over a small area around Delphi, where the 
stratified rocks have decayed. 
In studying the soils of the Indiana drift region not enough attention 
has been given to the effect of various natural agerlcies on the substance 
of the drift itself. A large amount of calcareous and other matter easily 
destroyed has entered into the composition of the drift clays, and when 
these are acted upon by frost and rain a change takes place in them and 
a modified subsidiary soil is formed of a depth about equal to the average 
winter freezing. This can be readily proven by observing that ~vhere the 
drift is largely calcareous the soil is loose and deep, while the parts that 
are silicious have practically no Boil on them save where it has been formed 
by the decay of vegetable matter. Silicious earth, besides not being af· 
fected by frost or rain, lies very compactly and is almost impervious to 
surface water and even to air, while the calcareous earth becomes sponge· 
like, light and perfectly rerated to a considerable depth. 
.< 
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The blue and gray bowlder clays are often highly silicious, and ,where 
natural depressions or basins of large extent occur in them, and have been 
filled with the residuum of decayed vegetable matter, the soil, until 
drained, is a black, wet· muck; but after draining it often is so light and 
chaff-like that, during a drought, nothing will grow upon it. H"however, 
the clay is near enough to the surface to be reached by deep plowing, a 
thorough subsoil cultivation will obviate this latter difficulty by mixing 
the clay with the soil and thus giving it body. 
On some of the highest parts of Oarroll Oounty there is a soil which 
at first appears to be lacustral; but I am inclined to think that in most 
cases it is a modified drift in which the calcareous and magnesian elements 
have been dissolved, leaving on the surface a sandy residuary layer of 
from one to three feet in thickness. This soil is very warm and light, 
usualJy of a brownish or grayish brown color. 
The residuary rock soils around Delphi are mostly decomposed shales 
of the Devonian period. Theae shales are soft and heavily charged with 
iron, hence when they decay on exposure the resulting soil is of a reddish 
color; but analysis will show that it contains a large quantity of silica and 
alumina. 
The bottom land along the \Vabash and the several larger creeks has a 
deep black alluvial soil, while that of the prairie is of a blackish gray or 
grayish brown color. The soil of the so-called barrens is of various shades 
of brown and gray, showing a mixture of lime, silica and alumina with 
vegetable mold. 
All of the soils grow lighter in color after drainage and cultivation for 
several years. As a rule, the darker and the more compact the earth the 
greater the improvement of its productive power when thorough reration 
takes place. Deep plowing and the rotation of crops are sufficient to 
keep up the fertility of prairie and alluvial soils for a long time, but it is 
a fact too little heeded by the farmers of IndianR. that what is taken away 
from the soil must be returned by some kind of fertilization or land must 
inevitably fall away from its original productiveness. 
The level surface 'prevailing over a large part of Oarroll Oounty pre­
vents any destructive washing of the soils, consequently the farm lanas 
will improve year by year under efficient tillage and care. This is 
especially true of the deep, wet soils that have been thoroughly drained 
and rerated. 
Upon. the whole, no county in the State has more diversified and pro­
ductive soils than the county of Oarroll. 
, t i, 
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IV. 
GEOLOGY. 
Although two most eminent geologists have given to the world, in the 
form of brief sketches, their observations on the geological aspects of 
Carroll County, there has never been, up to this time, a thorough exami­
nation and report including an exhaustive study of the very interesting 
rock formations around Delphi. 
Before any gas wells had been bored in Indiana" and before any 
geologist had suggested the possibility of the existence of any evidence of 
an important rock disturbance across the northern part of the State, Dr. 
Ryland T. Brown called attention to the tilted and broken condition of 
the Niagara rocks along the Wabash River at Huntington and Wabash. 
Professor John L. Campbell, of Wabash College, Qnce suggested to the 
present writer that there must be some unusual condition of the stratified' . 
rocks of Indiana from Momence, in Illinois, across to some point on the 
Ohio line. Previous to this I had, while prosecuting some extensiv.e rail­
road surveys, made many examinations of the stratified outcrops along 
the Hne mentioned, especially in the banks of tbe Wabash and the Tippe. 
canoe, and had become co:pvinced that some extended fracturing, uplifting 
or folding of the Niagara rocks had taken place at the close of the Upper 
. Silurian epoch, and that this disturbance, whatever its nature, had been 
projected across the State. 
Later, when I had been made State Geologist, I procured the assistance 
of Professor S. S. Gorby, the present efficient chief of the Geological 
Department, who consented to make a survey.of the field with a view to 
ascertaining the facts as a whole. To him is due the credit of having 
made the first comprehensive examinatioll of this subject, and his report 
thereon is of permanent interest and value. In another place I have 
copied what he had to say regarding the rocks at Delphi. 
In order that a perfect understanding may be had of the geological 
problem presented in Carroll COWlty, it will be necessary to bear in mind 
constantly that the only expos'Ures of stratified rocks within the county's 
area occur at and near Delphi. Elsewhere the whole surface is one vast 
mass of glacial drift, furrowed by streams and worn into vast rounded 
plateaus by the action of frost and rain. What may be the condition of 
the stratified rocks underlying the drift can only be inferred by reference 
to the outcrops already mentioned and to the gas well sections, and by 
comparing the outcrops in the Delphi neighborhood with those in the line 
indicated by Professor Gorby's report, already mentioned. 
As I shall have something to say about rock disturbances, and in view 
of the fact that this report is for the people as well as for scientists, it 
may be well to define in a general way what is meant by what we call 
a "disturbance" of the stratified rocks. 
12-GEOL. 
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. Any displacement of the original order of deposit is a disturbance. 
Expansion and contraction are the chief agents in crushing and folding 
the rocks or splitting them into chasms or fissures. Upheavals are usu­
ally referred to the pressure caused by the shrinking of the earth's 
crust, the fold or arch of upheaval occurring along the line of least 
resistance. But what geologists call an arch is not necessarily a perfect 
arc of a circle, or anything much like it. Any appreciable breaking 
and lifting of the crust of the earth is an arch or synclinal in the sense 
of the word as used by Professor Gorby in his paper on the " Wabash 
Arch," published in the Fifteenth Indiana Geological Report. 
In examining the rock exposures, therefore, with a view to determin­
ing whether or not an arch exists as suggested by Professor Gorby, we 
shall have to be careful not to overlook any feature, however apparently 
trivial, that might in the least affect the outcome of our work, and before 
giving the results of the examinations made by the present writer, let 
us see what other geologists have had to say about the interesting and 
complicated rock-problem presented by the relative forms and positions 
of the strata at and near Delphi. 
Professor Owen was the first geologist to do noteworthy work in this 
field, though a number of intelligent non-professional men of consider­
able scientific knowledge had previously visited and examined the 
locality. 
In 1859-60 Dr. David Dale Owen, assisted by Dr. Richard Owen, 
made a hasty survey of this county, from which the following excerpt 
is taken: 
"This county, entered from the south, exhibits, near the town of 
Prince William, in the valley of the middle fork of Wildcat, as well as 
later, at the north fork, a considerable amount of quaternary, compris­
ing from thirty to thirty-five feet of bluish hatd.pan clay, observed on 
ascending from the river, then yellowish, loose gravel, with interspersed 
bowlders, the various hyers separated by distinct horizontal lines of 
stratification, and springs occasionally welling from above the lower 
aluminous stratulll. Near Delphi we obWned the following section: 
Feet. 
Soil and loose gravel, etc ...••.. '. 10-15 
Quaternary hard-pan lind conglomerate . , 16-20 
Devonian black alate. • . . . . 50-60 
Devonian limestone . . • • . . . . . 20 
Upper Silurian Pentamerus beds ... 20 
"At the liille kiln just below town ~we found a local dip to the Bouth­
east, amounting to 40 degrees. 
"The black slate has been washed out in the valley between Deer 
Creek and the Wabash, and the detritus scattered over the Devonian 
limestones, which contain Emm<)W$ia hemispheriea, and other fossils, over· 
lying the Strematopora ooncentrica. and Pentamerus oeeidentaliB limestone. 
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"Between two and three miles from Delphi considerable samples of 
gold have been washed from the drift in the bed and bank of the creek, 
a locality well meriting further examinations. 
"On Deer Creek, a few miles from Delphi', vast quantities of calca­
reous tufa have been formed, by filtration of water through the overly­
ing quaternary deposits, and subsequent evaporation and consolidation, 
while trickling slowly over the black slate bluffs of the stream. The 
stalactitic and columnar forms, often ornamented by the distinct impres­
sions of leaves on the soft tufa, with cavernous niches decked out in the 
rich profusion of cryptogamic vegetation." 
Professor Cox made a very slight sketch of Carroll County, which may 
pc seen in the now scarce report of 1871-2. I here present all that part 
of his remarks which relate to the condition of the stratified rocks: 
"At the close of the glacial epoch this county was probably a level 
plain. Since that time the Wabash River and its tributaries have eroded 
a very considerable amount of clays and bowlders deposited by the great 
ice flow, forming a valley in this natural plain from ten to twenty miles 
wide and from 100 to 200 feet in depth, and cutting their channels down 
into the underlying rocks about ninety feet. Hence, a great variety of 
soil is found to exist, ranging from the stiff clays of the bowlder drift, 
through many modifications, to the ancient and modern alluvial 10RIDS 
which are found on the terraces bordering these rivers." 
The rocks exposed in this connty belong fu the Devonian and the Silu­
rian ages, but it is probable that in the southern parts the subconglomerate 
Knobstone (Waverly sandstone) will yet be found. 
The following connected section, combined from measurements taken at 
se~veral localities near Delphi and at the bluff below Pittsburg, will give 
a general view: . 
CONNECTED SECTIONS. 
Bowlder drift. • • . • . .,. . • . • • . • . • . • . . . . 50 to 200 ft. 0 in. 
Terracee and gravel beds thrown upon and ag~in8t the last •• 20 to 90 ft. 0 in. 
Louisville-Delphi black slate, Devonian 50 ft. 0 in. 
White alluvium, hard 2 ft. 0 in. 
Black slate. . . • . . 18 ft. 0 in. 
Clay shale, light color. 4 ft. 0 in. 
Blue slate ..•... 8 ft. 0 in. 
Band of large concretiolllli 2 ft. 0 in. 
Black shale . . . . 12 ft. 0 in. 
Band of concretions. • 1 ft. 6 in. 
Drab shale ••.•. 10 ft. 0 in. 
Gray shale ....•. 3 ft. 6 in. 
Devonian limestone. . 22 ft. O·in. 
Pentamerous limestone, silicious. 30 ft. 0 in. 
fetro1e"m 1~D,les~onel silic\01,18 . 20 It. 0 in. 
474 ft. 0 in.
" , 
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The black slate is a prominent feature of the foregoing section. Al­
though the exposures are disconnected, yet combined they afford a view 
reaching from the bottom to within a few feet of the npper layer. Th~ 
name is established in geological nomenclature, but is hardly significant. 
The slate is, at exposures, a brownish.gray shale with considerable iron 
finely disseminated. Bituminous matter is present, with petroleum in 
small quantities, and bituminous tar or albertite in fissures and partings. 
No fossils'were noticed in the upper beds. In the lower beds Mr. George 
Vandeventer reports having found some fern -leaves. ,Breaking open the 
concretions, locally known as "bowlders," obscurely marked trunks of 
Lepidodendron and Stigmaria were found, the spines of the latter contain­
ing petroleum. Both were probably of new species. In another bowlder 
I found large teeth of a fish belonging to the shark family. This horipon 
is rich with fish remains, and further explorations will richly reward the 
scientific worker. 
Immediately below the slate a coarse, impure limestone is found, 
twenty-two feet thick when seen. It is of little economic value, but has 
been used for foundations and rough walls. It contains Ogathaphylloid 
corals, Spirifer aurit~l1/.(t, Atrypa retieulam and Gh0nete8 setigera. 
The Pentamerous bed is an irregular deposit, variable in its mode of 
occurrence and thickness, evidently deposited by currents flowing acr~ss. 
inequalities in the surface of regularly deposited rocks below., It is gen­
erally found upon or against these inequalities, and consequently this 
deposit exhibits remarkable peculiarities of false bedding. The lines of 
deposit are never horizontal, sometimes nearly vertical, and at all angles 
between their directions. This phenomenon is often pointed at as the 
effect of subsidence and upheaval, but may be easily and more truthfully 
accounted for by studying the mode of deposit peculiar to this bed. The 
stone is crowded with casts and fossils, the anim.'al matter being wholly 
removed, as Pentamerus knightii, large and very abundant, Halysites 
catenulata, corals, crinoid stems and Bryowans . 
.. 
The lower part of the bed is burned for lime and furnishes an article of 
high grade in the market. The lower bed is but partially explored at the 
quarries. It is similar to the last, but being free from animal and min­
eral impurities, presents a superior article of lime. Only a few fossils 
ha ve heen found, all being of the Niagara epoch of the Silurian age. 
Professor Gorby'S notes upon the Delphi rocks form a part of his 
paper on the Wabash Arch, and they are so clear, ,direct and interest­
ing that I quote them entire. 
Professor Gorby says: 
"The Niagara limestones are exposed in the vicinity of Delphi, in 
Carroll County, and, as usual, where these rocks appear along the 
course of the Wabash River the strata seem to have been greatly dis­
~~rbed. The Devonian rocks lU the i11\mediate vicinity, Corniferoull 
, ,
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limestone and black slate, show little if any evidence of disturbance. 
The Niagara rocks, however, are tilted in various directions. At the 
quarry of the Delphi Lime Company, one mile north of Delphi, the 
strata dip to the north at an angle of 45 degrees. Between the city 
and the quarry is an ancient water channel, on.ce the Deer Creek bed. 
The ravine is probably 100 or 150 feet in width, and is partially filled 
with Drift material. The local name of this ravine is 'Folly Slough,' 
or 'Grime's Folly.' The course of the slough is nearly east and west. 
On the north side of it the strata dip to the north at an angle of 45 
degrees. On the south side of it the dip is to the south at the same 
angle. . The depth of this ancient creek bed is unknown, but it seems 
to be an ancient rift through which the waters of Deer Creek formerly 
ran. On the north side of the slough, near the creek, the strata in one 
place are in an almost vertical position. The slough is about three' 
fourths of a mile in length. At other localities in the neighborhood of 
Delphi the strata dip in various directions." 
It will be seen that Dr. Owen makes no further n~te of the marked 
peculiarity in the condition of the Niagara rock than merely to mention 
having found in one place a dip of 40 degrees in the strata. ' From the 
very nature of the survey made by Dr. Owen it was quite impossible 
for him to give more than a passing glance at_ the outcrops, as he was 
simply sketching an outline of the geology of the State with a view to 
making a general preliminary report. At that time, and even for 
long after, it was considered absolutely impossible that any disturbance 
of the stratified rocks of Indiana had ever occurred, and wherever any 
breaking or unusual displacements of the rocks were discovered it was 
thought safest to refer them to local and accidental forces rather than to 
any derangement of the earth's crust. 
That eminent and enthusiastic geologist, Dr. John Collett, for many 
years State Geologist of Indiana, was inclined to attribute the remarkable 
rock phenomena at Delphi, Kentland and other points to " profound false 
bedding," ,and it will be seen from Prof~ssor Cox's report that he was not 
willing to consider the question of upheaval as at all open for discussion. 
The present writer must firmly disclaim any controversial purpose in 
whatever may be here said. His profound respect for the eminent 
scientists ~bove mentioned is supplemented by warm personal friendship. 
Truth is the object sought after by science, and it is truth that must stand 
in this report. It is not, therefore, any discredit to Dr. Owen, Professor 
Cox or Dr. Collett that subsequent and most careful surveys have dis­
closed conditions incompatible with the conclusions indicated by their 
necessarily hasty and imperfect examinations and reports. 
I began my studies of the rock disturbance in Northern Indiana as far 
pack as 1874, wheJ1 I had no other object in 'view than to satisfr ll"! oWJ1 
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desire for knowledge. I certainly never dreamed of making my observa­
tions public, nor had I any theory for a hobby. When I first saw the 
outcropping rocks at Monon and at Kentland I was struck with the many 
evidences of a d:isturbance which had crushed and distorted the strata. 
Subsequently I visited, at various times, all of the rock exposures along 
the Wabash and the Tippecanoe, including those at Delphi. When I 
became State Geologist it was but natural that my attention should turn 
at once to this subject, but .the many duties claiming my attention and 
other counties having precedence in the order of examination, I was 
prevented from completing the survey of Carroll County, although I 
prosecuted many studies and surveys with the object of making thfl result 
a key to the solution of a vexed question. 
At the request of Professor Gorby, the present State Geologist, I have 
now concluded a thorough examination of' the county, and am ready to 
report with all the facts before me. 
The rock exposed at Delphi belong to the Niagara Group of the Upper 
Silurian age and to two divisions of the Devonian age. 
The fossils by which I have identified the Niagara rock are the follow­
ing: Fragments of Pentamerus chicagoensis; Orthoceras (a fragment, but 
probably annulatum); Atrypa cassirostra; imperfect casts of Orthoceras 
simulator; Platyostoma Niagarense and fragments of Oyrtolites sinuo3uB_ A 
few minute casts of what I took for Oornulites proprius were also observed. 
One obscure impression closely resembled Delmanites verruco8US. 
Between Delphi and the river are patches of the Niagara limestone out­
cropping from the level ground-surface. Here the strata are dipping to 
the southward at an angle of nearly forty.five degrees. In the ravine 
just east of the town is a fine exposure where the structure of a segment 
of an arc can be clearly traced. Near this ravine, in the bed of Deer 
Creek, the Devonian limestone lies flat and level, while a little farther 
east, just above the Hagan mill-dam, the Devonian shale stands up in a 
bold cliff from twenty to forty feet high. 
The Niagara limestone may be traced to where it passes under the 
Devonian, and there it shows that the deposition of the latter was made 
after the former had been uptilted as we now find it, so that if the 
situation indicates an upheaval at all, it occurred at the close of the 
Niagara period. 
As to the fact that it is an upheaval there can not now be a doubt. 
Every detail of the Niagara formation, wherever exposed, shows that 
the rock once stood in the form of a low cone, which has since been 
truncated by the glacial forces that plowed out the Wabash Valley. 
Like the similar outcrop at Kentland, the Delphi rocks are full of un­
mistakable evidence that the pressllre which upheaved the cone came 
at a point of time when the material of the Niagara formation here was 
still in a plastic or semi-plastic st!Lfe. Tile c;one-in-cope strt~cture ~~ 
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found with the axis of formation, indicating clearly that the force came 
from below; moreover, the rock-substance itself shows the dough-like 
and mixed texture always associated with the structure of tough mortar 
or kneadable plastic, clayey material, after it has been subjected to great. 
pressure. 
A careful survey of all the area of Niagara rock, exposed at Delphi, 
disclosed the fact that the strata dip at such angles as would, if the lines 
were produced, form an irregular cone or elongated dome, at the base of 
which the Devonian limestone and shale are in place and level, like 
water around the base of a hill. The structure of this. Niagara lime­
stone does not in the least indicate false bedding. Cone·in-cone is not a 
feature of accidental deposit; it is the unmistakable index of pressure 
in the direction of the vertical axis from base to apex. Nor is a lJ,lixed 
and contorted rock-fiber (so to call it) a result of false-bedding. Rock 
strata lie, when ,undisturbed, always parallel to one another, and at 
right angles to the line of precipitation, and by "line of precipitation" 
I ~ean the line through which the original particles of the rock fell in 
the process of deposition. But even a casual examination of the strata 
at Delphi will show that the rock does not now lie as originally deposited. 
If the rock had .been deposited as it now lies the lines of cleavage and 
of structure would have shown themselves in nearly horizontal and par­
allellines. This is a law of nature dependent upon the universal and 
uniform action of gravitation. Of course this applies to limestones and 
other silt-stones; for sandstones are often formed by the shore-wash of 
seas, and in this case the bedding is as irregular as the surface of the 
shore and the eccentric action of storms and waves may make it. 
There is another feature of these tilted rocks which shows that up­
heaval and not any irregularity of deposition is the true theory. The 
strata or layers, which here are from four inches to ten inches thick as a 
rule, show even, regular and parallel lines of separation, and where an 
axis of pressure passes from one to the other it is always fro~ below 
upward. The reverse would be the case were the formation due to false 
bedding, for then the only force generating pressure would he that of 
gravitation. Furthermore, upon close inspection the minutest foliations 
of the rock-substance show that they follow the direction of the strata. 
A most striking example of this sort was observed in the bluff of the 
ravine above mentioned, where a fine thread-like line of clay or marl 
parting runs for some distance along one of the layers perfectly parallel 
with the dip. In a word, every feature of the bedding, the substance 
and the structure of thi8 formation testifies conclusively to the fact that 
the strata of the Niagara limestone have been upheaved into a cone 
which has since been truncated by glacial action. 
The similar eroded cone at Kentland shows, in still another way, that 
the rocks have been upheaved. In the quarries located there the Niagara 
.,,- , .. , T-" , 
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strata stand at a great angle, almost vertical, indeed, and in the clayey 
partings between tbe layers are found minute Lower Silurian fossils' that 
have been forced up from the inferior formation by the action of either 
gases or water.' The presence of these fossils'led Dr. Collett to refer 
tbese Kentland outcrops to the Lower Silurian; but Professor Gorby and 
myself discovered Niagara fossils in the solid body of the rocks on either 
side of slender partings tbat were filled with minute Lower Silurian 
forms. 
Here is what Professor Gorby has to say about the Kentland cone in 
bis report on the Wabash arch: 
" On the farm of Messrs. McKee and Means, three miles east of Kent­
land, Newton County, may be observed most remarkable evidences of 
disturbance. The rocks are exposed at the surface upon probably the 
highest eminence in the county. The exposure is upon the open prairie, 
several miles away from any stream of water. The Iroquois River, sev­
eral miles north, is the nearest stream. The elevation of rock forms a 
low, broad mound in the prairie. The surrounding country is covered 
with drift to a great depth. A mile away from the quarries, on the 
north, it is 150 feet down to the rock. In the vicinity of Kentland the 
drift is near 100 feet thick. At Mr. McKee's residence, 200 yards east 
of the quarry, it is 15 to 30 feet down to the rock. Two miles south, on 
the fal'm of Mr. Schlautenhofer, just on the edge of Benton County, the 
drift is more than 100 feet thick. The simple presumption would be that 
this great mass of rock is merely a portion of greater masses that escaped 
the destroying influences of advancing glaciers and the erosions and the 
disintegrations of time. However, the glaciers have evidently enveloped 
it; they have passed around and over it, but the mass retpains as a monu­
ment of greater forces that were in existence a1; a period long antedating 
the glacial period. 
"There are several places on Mr. John McKee's farm, and two ,on the 
farm of Mr. Means, where the rocks are exposed at the surface. The 
principal exposure is the most easterly, which Mr. McKee is operating as 
a stone quarry. At this point there is an exposure sixty or seventy yards 
long 'by fifty wide. The stone is nearly vertical in the quarry, dipping 
east at an angle of about eighty degrees." 
Since the gas wells have been so persistently bored in Indiana, the sur­
face of Niagara rocks have been pretty well explored all over the State, 

, and it has been found tbat in a large area known as the Gas Belt the 

occurrence of cones of upheaval is frequent and general; aud it is in the 

Trenton formation, under these bubbles of upheaval, that our magnificent 

supply of gas is found. 
It is doubtless true that but for the glacial erosion which cut off the 
apices of the cones at Kent1and and Delphi, these formations would have 
been full of gas. Every appearance goes to show that at Kentland when 
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the ice truncated the cone and thus opened the folds of the strata, it was 
like pricking a bubble, and the gas rushed out (probably for years), bear~ 
ing with it water and the mud which contained the small Lower Silurian 
fossils found at present between the Niagara layers. ' 
Four gas wells have been bored at and near Delphi. A trace of gas 
was found in two of these; it came forth -accompanied by a strong flow 
of artesian water, offensive in taste and smelL· This water rises to a 
great height above the ground l!urface. The boring of these wells has 
shown conclusively that the disturbance observable at the outcrop of the 
Niagara rock extends down into the Trenton formation and affects its 
limestone. Were the distortion of the Niagara strata due to false bed· 
ding this would not be the case, as any, even the most casual reader, 
must see. 
The connected section given by Professor Cox and quoted on a pre· 
ceding page, coincides 80 closely with careful measurements made by 
myself that I accept it as correct and will not, therefore, take space for 
repetition. At Falling Springs, near the mouth of Deer Creek, the 
Devonian shales crop out in the bluffs forty feet thick. These shales are 
aluminous and contain a great deal of iron pyrites. Crystals.of natural 
sulphate of alumina have been picked up here, and in the vertical crevi· 
ces of the Devonian limestone in the bed of the creek fart~er east small 
quantities of gold have been found. 
Aside from these outcrops at and near Delphi there is nothing in Carroll 
County to aid in solving the great rock proble!Il ofIndiana. What we have 
said, however, will lead any clear mind to at least one fixed conclusion, viz.: 
that the cones at Delphi and Kentland are but extraordinary manifestations 
of the force that made our great gas field for us. At the close of the Niagara 
epoch there was a subsidence and upheaval that affected the crust of the 
earth over a large area of Ohio and Indiana. The" arch" formed by this 
npheaval consists of a vast series of low bubbles or cones that make the 
surface of the Niagara limestone somewhat like that of a sea in a brisk 
breeze. It is, indeed, a range of rudimentary mountains whose highest 
peaks are only a few feet in altitude. This series of liliputian Al~" 
buried for the most part under a heavy drift deposit, is our great natural 
gas field. 
Having reached this conclusion before any gas wells were bOred along 
the W abash River ,and before any large extent of the "Gas B~lt" had 
been explored with the drill, I ventured to predict through the columns 
of the press of Indianapolis that no gas would be found in paying quanti. 
ties along the river or in the imm~diate vicinity of the truncated Niagara 
cones exposed at Kentland and Delphi. Time has amply proved that I 
was right, and I may be pardoned for saying 80 in view of the fact that 
my words at the time were not heeded; and there is no harm in adding 
that if my advice had been taken it would have saved the people many 
- , 
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thousands of dollars uselessly spent in boring for gas in a region where it 
was plain to the scientific eye that gas could not and did not exist. 
There is no better field in Indiana than Carroll County for studying 
the drift formation. The three considerable streams, besides the Wabash 
River, that cut across the county, show every variety of section from the 
old blue bowlder till to the most recent fluviatile terrace sands and alIu­
vialloams. 
The bowlders thickly tumbled over large areas of Carroll County are 
of almost every variety of granitic and schistose rocks. Beautiful, 
smoothly planed fragments of greenstone, quartzite, mica schist, gray, 
brown, white and red mottled granite, various sorts of trap, and heavy 
lumps of magnesian limestone are found in all the m@rainic mass . 
.Along ·Wildcat Creek, in the southwest part- of the county, and not 
far from the line, are some bluffs of grayish till in which there are singu­
lar lines of gravel and sand, parting the clay into layers. This formation 
is observed also in the south part of the county, near the Clinton line, on 
the Vandalia Railroad, where human remains were found some years ago. 
The skeleton was that of a man of average size, and it fell to dust soon 
after exposure. It was found while making the railroad cut. It lay in a 
two foot vein of fine, yellow sand between two heavy layers of bluish 
hard-pan. 
The bluffs of Rock Creek (and those of Deer Creek above where the 
Devonian shale outcrops) are often precipitous, the stiff grayish and blue­
ish clays being cemented with calcareous matter mixed with sand and 
gravel. As a rule, where large bowlders are thickly strewn through the 
clay the latter is silicious, but it is always more or less calcareous where 
limestone fragments preponderate. The silicious clays make excellent 
brick and tile, a great many of which are manufactured in the county. 
v. 
ECONOMIC GEOLOGY. 
'There is no good building stone, bowlders excepted, within the limits 
of Carroll County. Some of the Niagara limestone, and a good deal of 
the Devonian, may be used for cellar walls and for foundations below the 
frost-line. I saw some stone fences in Delphi; and though they had been 
built for some years, they were standing well . 
.For lime making the Delphi rocks are most excellent, and have. been 
long utilized by expert burners. Indeed, the lime of Delphi is known all 
over the country as of a high grade, and is much sought after by builders 
and contractors. 
" 
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The Delphi Lime Company and the firm of Charles E. & Wm.H. 
McGown are the two principal lime manufactu,rers in the county. Their 
kilns are at and near Delphi, and they are turning out large quantities of 
the very best article of lime. 
As has been already stated elsewhere, the gas-bearing Trenton rocks of 
this region have been drained through the Delphi cone, just as the Kent­
land area has been exhausted through the truncated cone there. The 
bores at Delphi sbowed tbat water had taken the place of gas. In the 
well at the foot of Union Street the artesian pressure was so great that 
the water rose and flowed forcibly from the top of a pipe elevated one 
hundred feet above the mouth of the bore. Just enough gas to burn 
feebly comes out with the water jet. 
There is, of course, no coal in place in Carroll County. Bituminous 
shale has been often mistaken for coal. and at one time there was ct;nsid­
erable excitement over the prospect of discovering valuable carboniferous 
deposits near Delphi, but every geologist can see at a glance that the coal 
beds have their horizon far above the Devonian shales, which, are the 
uppermost stratified rocks of the county, and that it is impossible for coal 
to be found in place here. 
The only workabJe clays that I observed in the county were of such 
quality as is usually worked into building brick and drainage tiles. Of 
these clays there are inexhllustible quantities allover the county. 
There are no iron deposits of importance i~ Carroll County. 
VI. 
NATURAL HISTORY. 
Fossil remains, with the exception of the forms found in the Pentam­
erus beds at and near Delphi, are very scarce in Carroll County. Dis­
coveries of mastodon, teeth and bones were reported to me, but I saw 
none of them and can not therefore further identify them. A few casts 
and impressions of paleozoic forms, so indefinite in outline as to be be­
yond specific recognition, were noticed in some shale on Deer Creek 
above the dam. Professor Cox obtained some impressions of ferns and 
other plants from concretions in the same formation. I found a few 
obscure leaf outlines in the rotten, gray-brown shale at the railroad cut 
east of Delphi. 
At the present time Carroll County' is an interesting field for the bot­
anist. It is in the area which marks the dividing line between the 
northern and southern regions of the State, botanically speaking, and 
here, where the excellent agriculture of the farmers has not vet cov­
ered all the space, patches and nooks are found where tlie ax, the plow 
\ 
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~nd the hoe have not interfered with the old order of nature. My ex· 
amination of the county did not permit me to spend much time with 
botany, but I made notes and collections for identification wherever I 
went, and these, with notes previously made, have enabled me to pre­
sent a sketch of the principal trees and smaller plants. I do not offer 
it as at all complete, but it will, I think, be found interesting to those 
who are making a study of tbe botany of Indiana as well as to those 
who, looking always on the economic side of every question, have an 
eye to the conditions that surround the traffic in timber and lumber. 
For handy reference I have arranged the list alphabetically. 
PARTIAL LIST OF THE PLANTS OF CARROLL COUNTY. 
Anemone Virginiana. 

Anemone Nemor06a. 

ArabW Lyrata. 

Arabia Levigata. 

Allier Longifoliua. 

Aster Prenatlwides. 

Aralia quinquifolia. 

Aralia Nudicaulis. 

Ascl&piaB ptadrifolia . 

. .Asclepias cornuti. 

AsclepiaB purpurallCene. 

Arethuaa bulbosa. 

Alnus incona. 

Allium cernuum. 

Anaphalis JfargaritaCea. 

Artemisia biennis. 

Achillea millefoli1tm. 

Archenwra rigida. 

Acer daByoorpum. 

Acerates longifolia. 

Ambr06ia bidentata. 

BrachycluEta cordata. 

Bignonia oopriolata. 

Betula pumila. 

Clematis viorna. 

Cl&matis piteheri. 

Clematis Virginiana. 

Celastrus 800ndens. 

CalUta palU8tris. 

Cardamine hirsuta. 
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tJardakine pratenais. 

Oyperus Sehweinitzii. 

Carex microdonta. 

Carex viridula. 

Garex aurea. 

Di:eentm eanaderuris: 

Dicentra Curmllaria. 

Delphinum trioornia. 

Equisetum rolrnstum. 

ETyIlimum ~m. 

HydrophUum canadfm8rJ. 

," ,\lilium pltiladelphicum. 

Lilium 6Upl'Yrbum. 

Mentha eanai/..ensiB. 

Mitilla diphilla. 

Mwro"tilis monophyllos. 

Nadas flexilis . 

.Nabalus .crepidineus. 

Paa trivialis. 

Ranunculus sooleratus. 

Ranurwulus abortivus. 

Ranunculus falJCicularis. 

Roea nitida; 

Rosa Oarolina. 

Rubus eanadensiB. 

Rubus rubrum. 

Rubus pr08tratum. 

Silphium trifoliatum. 

&irpus Smithii. 

Silene nivia. 

&ultellaria nervOBa. 

SolUJago latifolia. 

Solidago eanadensiB. 

SolUJago Ohi0en8is. 

Toiticum violaooum. 

Thalictrum pu1-pura8Cen8. 

Thelypodium pinnatijidullt. 

Viola blanda. 

Viola rl?$trata. 

Viola delphinifolia. 

The following lists contain both the common and the scientific names of 
most of the forest trees occnrring in Oarroll Oounty that I find in my 
notes : 
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LIST OF COMMON NAMES OF FOREST TREES. 
Ash, Fraxinus. 
Butternut, }
Black Walnut, Juglans. 
Beech, Fagus. 
Basswood, Tilia. 
Dogwood, Oornus. 
Elm, Ulmus. 
Hackberry, Celtis. 
Hickory, Carya. 
Maple, Acer. 
Mulberry, Moru.s. 
Oak, Q:uercus. 
Plane, or Sycamore, Acer. 
Poplar, or Tulip, lfiriodendron . 
. Redbud, Cm-cis. 
The ash has but one species that I noted (Fraxinus viridis), but others 
arc probably present. Two species of walnut (Juglans cinerea and J. 
nigra), the former scarce, the latter almost cut out; one species of beech 
(FagWJferrugine~); one species of basswood (Tilw. Ammoona); one spe­
cies of dogwood (Camus canadensis), of which but a single, very small 
specimen was found; three species of elm (Ulmus Americana, U. fulva 
and U. racetnOea), the last not seen by me, but reported by Mr. Lake; 
one species of blackberrr (Celtis oceidentalis); four species of hickory 
(Carya alba, C. sulcata, C. por&ina and C. amara); species of maple (.Acer 
pseudo.platanus, A. eaccharinum and NegurukJ aceroides), the last known as· 
box elder; one species of mulberry (MorWJ rubra); five species of oak 
(Quercus alba, Q. 1nacroearpa, Q. oioolor, Q. nigra, Q. palustris); one spe­
cies of tulip, more oommonly called poplar (Liriodendrum tulipifera); one 
species of redbud, or Judas tl1ee (Oerei8 canadensis). 
The foregoing lists do not, of course, contain all or any approxima­
tion of all the plants in the county, but they show what I was able to 
make a note of during the time occupied by my survey. To the bota­
nist interested in the problem of plant migration these notes may have 
some value. 
l'he following notes made in Clinton; CalS, Carroll, Howard, Mont­
gomery, Park and Tippecanoe counties may be appended he~e, and will 
serve to show what wild birds are still most common in the area com­
prising those counties. The birds found in anyone of the counties may 
be taken as belonging also to Carroll. 
Kingfisher (Ceryle alcyon). Common along the streams. 
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Yellow-billed cuckoo (Goooygus Americanti8). Heard frequently and 
seen in orchards. 
Woodpeckers (Pieus villosU8, P. pubeacens, Sphyropicus vari1i8, GentuTU<! 
carolinm, .iWelanerpes enforoocephalm and Golaptes auratus). 
Orioles (Icterus spurius and L galbula). 
Bluejay (Oganocitta criatata). Common. 
Quail (Ortyx Virginiana). PlentifuL 
Hen hawk (Buteo borealis). Killed two in Montgomery County. 
Sparrow hawk (Falco sparverius). Common. 
Thrushes (Mimus Carolinensis, Harporhuneus 1'Ufv,~, T1brdus mustelinu8, 
T. 	unale8cm nanus, T. Swainsoni and T. nugratorVus). 
Herons (Ardea herodias, Herodias egrettar Butorides virescens, and the 
bittern Botawrv8 mugitans). 
Owls (Scops .asia, Asia Wilsonianus, Nyctea scandiaca, Strix cinerea). 
One specimen killed in Montgomery County. 
Bluebird (Sialia sialis). Common. 
Indigo bird (Passerina cyanea). Frequent. 
Redbirds (Cardinolis VirginianU8 and P1jranga .rubra). Both rather 
rare. 
Dove (Zenaidura carolinemis). Common. 
Pigeon (Ectopistes migratorius). Rare, but formerly abundant. 
Sparrows (Spi2eUa dmnestica, Zonotrichia albicollis, Z. quertda, Chondestes 
grammica, J1felospiza palustris and J.lf. fasciata). 
BlaekbirdB (J1folothrus ater, AngelanMl phoeniceus, Scolecophagus ferrugin­
CUB, Q:uiscolus ptt1'purev,s and Q. paeneus). 
Ducks (Clangula albcola, G. glaueium, Aia: sponsa and Guerquedula 
discors.) 
Woodcock (Philohela mi'fwr). Scarce. 
Snipe (Gallinago Wilsoni). In spring quite plentiful on wet, soft mead­
ows and prairie marshes. 
Rail (Rallus elegans and R. Virginianus). The latter common in grassy 
marshes. I have killed an occasional Porwna carolina. 
Gallinule (Gallin:ula galeata). Scarce. Seen at rare intervals in rushy 
marsh plats of the prairies. 
GENERAL REMARKS. 
Carroll County is one of the best counties in the State, and will grow 
in agricultural and commercial importance apace with the progress of 
drainage and road-building. Nowhere have I seen finer soil or land sur­
face, better adapted to the various needs of the farmer and stock-raiser. 
The population is thrifty, intelligent and progressive. Schools and 
churches abound, and the:country homes show that a high state of pros­
perity prevails. It may ~e well said that to own an estate in Carroll 
County is to own a part of the great garden-spot of the West. 
I 
I 
ijL 
" 
.. 

